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2 [IpakTuyeckue 3aHATUA 18 18 4acoB
3 JlaGopaTtopHbie paboThHI 16 16 4acoB
4 Bcero aynuTopHbIX 3aHATUN 60 60 4acoB
5 CamocTosTenpHas paboTa 48 48 4acoB
6 Bcero (6e3 ax3amena) 108 108 4acoB
7 [lonroroBka u caaya 3K3aMeHa 36 36 4acoB
8 OO0mas Tpy10eMKOCTh 144 144 4acoB
4.0 4.0 3.E.
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PilCC.\l()TpCH&l 158 ()ﬂ()(’)pCHLl Ha 3aC€IaHuun Kil(t)ﬁ;{pbl
nporokot Ne 13 ot « 29 » 5 2018 1
JINCT COI'NTACOBAHUA

Pabouas mporpamma IUCHMITIMHBI COCTaBJI€HA C y4eToM TpeOOBaHMH (enepaibHOro0 rocynap-
CTBEHHOTO 00pa30BaTeNbHOTO CTaHjaapra Beicuiero obpazoBanus (PI'OC BO) mo HampaBieHHIO MOITO-
ToBKM (cnenumanbHocTr) 12.03.03 dotonuka u onrouHpopmaruka, yreepxkaeHHoro 03.09.2015 rona,

paccmotrpeHa u ofoOpena Ha 3acemanuu kKadeapsl KCYIT «  » 20 roma, MPOTOKOI
No

Pazpaborunku:

Accucrent kad. KCVYII K. K. XXapos

Houent xad. KCVYII B. ®. Otyanko

3aBenyrouuii oobecneunBaroeit kad.
KCVYII 10. A. llypeirun

PaGouas nmporpamma JUCIUTUTMHBI COTIIACOBaHA ¢ (PaKyIBTETOM M BBITYCKArOIIEH Kadeapoii:

Hexan ®OT A. U. Bopouun
3aBemyromnIuii BeITTyCKaromien kad.

OI1 C. M. lllannapos
OKCIEPTHI:

[Ipodeccop kadeapsl kKOMIBIOTEP-
HBIX CUCTEM B YIPABJICHHH U IPOCK-

tupoBanuu (KCVYII) B. M. 3r03bK0B
[Tpodeccop kadeapsl AMEKTPOHHBIX
npudopos (3I1) JI. H. Opnukos

CornacoeaHa Ha noptane N2 32409 2



1. Henn u 3a1a9i THCHUILIMHBI

1.1. Hean 1M CcUMIIHHBI
Ienwto nucnurauabl "MeTtposnorus u Texaudeckue m3meHenus" (MuTH) sBisiercs oOydeHue cry-
JIEHTOB OCHOBAM METPOJIOTHYECKOTO 00ECIIEYeHHUs] COBPEMEHHOM HAYKU U TEXHUKHU.

1.2. 3agaun IMCUMILVINHBI
—  OCHOBHBIMH 331a9aMH JUCIUTUIAHBI SIBIISIETCS U3YYCHHUE TEOPETUICCKIX OCHOB METPOJIOTHH,
MOJOXKEHUH TEOPUH MOTPEUIHOCTEH, COBPEMEHHBIX METOJIOB U CPEACTB U3MEPEHUS (PU3MUECKUX BEJTMUNH,
croco0oB 00pabOTKU Pe3yIbTaTOB U3MEPEHHIA.

2. Mecrto aucunmimabl B ctpykrype OITIOIT
Huctumuaa «Metposnorus u texaundeckue uamepenus» (b1.6.10) ornocutes k 61oky 1 (6azoBas
4acTh).
[IpeamecTBYOMUMI AUCIUTLTHHAMHA, (OPMHUPYIONIMMA HadaJlbHbIC 3HAHWS, SBISIOTCS: Marema-
TukKa, Ou3nKa, JNEKTPOTEXHUKA U ANIEKTPOHUKA.
[MocnenyromumMy AUCIUIUTHHAMHA SIBIISTIOTCS: HaydHo-mccnenoBarenbekass pabora B cemecTpe,
[IpenaumniomMHas mpakTUKA.

3. TpeGoBaHus K pe3yJbTaTaM OCBOCHUS JUCIHUIINHBI

I[poniecc n3yyeHns: TMCUUIUIMHBI HAaPaBJieH Ha (HOPMHUPOBAHNE CIEAYIOMNX KOMITETCHITUIH:

— OIIK-5 cioco6HOCTRIO 00pabaTeiBaTh U MPEACTABIATH JaHHBIE SKCIEPUMEHTATIbHBIX HCCIIe-
JIOBaHU;

— OIIK-7 crnocoGHOCTBIO HCHOJIB30BaTh COBPEMEHHBIE MPOrPaMMHBIE CPEICTBA IMOJATOTOBKH
KOHCTPYKTOPCKO-TEXHOJIOTUYECKOH JIOKyMEHTAIlNH;

B pesynbrare u3ydeHus: TUCIUIITMHBI 00yUYaIOMIMNACS TOJIKEH:

— 3HaThb TeopeTHyeckre OCHOBBI METPOJIOTHH M TEOPHH MOTPENIHOCTEH, OCHOBHBIE METOIBI U
CpeAcTBa U3MEPEHHS (PU3NUECKUX BEINYHH.

—  yYMeTh ONpEeNeNUTh MOTPEIIHOCTh HCHONB3yEMBIX CPEICTB U3MEPEHUS, METOJI0B N3MEPEHNS;
CBECTH MOTPEUTHOCTH U3MEPEHUSI K MUHUMYMY.

—  BJajeTh MeTOJaMu 00pabOTKHM M OLIEHKH MOTPEITHOCTH PE3YIbTaTOB U3MEPEHUIA.

4. O0beM IMCHUIIMHBI M BHbI y4e0HOH padoThl
OO01ast Tpy10€MKOCTb JUCHHUIUINHBI cOCTaBiseT 4.0 3a4eTHBIX €IUHUILIBI U IIPEACTaBIeHa B Ta0Iu -

%zgﬁllxl;_[a 4.1 — TpynoeMKOCTb JUCHUILINHBI
Bune! yueOHOIM nesTeNbHOCTH Bcero wacos Cemectpsl
3 cemecTp
AynutopHsle 3aHATHS (BCETo) 60 60
Jlexknnn 26 26
[IpakTnueckue 3aHATHS 18 18
JlaGopaTtopHbIie pabOThI 16 16
CamocrosiTenpHas paboTa (Bcero) 48 48
OdopmieHue oT4eTOB 110 Ja00paTOpHBIM paboTam 14 14
[TpopaboTka JICKITMOHHOTO MaTepuaia 24 24
IToaroroBka K MpakTUYECKUM 3aHATUAM, CEMUHApaM 10 10
Bcero (6e3 sx3amena) 108 108
[TonroroBka u ciava sK3aMeHa 36 36
OO6miast Tpy10€MKOCTb, 4 144 144
3auerHble EauHunml 4.0 4.0
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5. Conep:xaHue TMCUMILIMHBI

5.1. Pasznennl AMCHUIIMHLI 1 BUAbI 3aHATHIA

Paznensl TUCHUIUTMHEI ¥ BUABI 3aHATHH PUBEICHBI B Ta0uiie 5.1.
Tabmmua 5.1 — Pa3gensl JUCHUILIMHEBI U BUABI 3aHATHI

~ (D]
i o o o 3 =
« - o 2 =~
5 D . o (&) =
- - 25
HasBaHus pa3ienoB TUCHUTUIUHBI ) “ o o, g 3 e g
o © . . e = O
= < ] p= o 9 = E
= | = S | 23 &2
= © & =
3 cemecTp
1 OcHoBsl MeTposnioruu. [lorpemnoctu 6 6 0 10 22 | OIIK-5, OIIK-
M3MEPEHHIA. 7
2 O6paboTka pe3yabTaToB H3MEPEHUH. 8 12 0 12 32 | OIIK-5, OIIK-
7
3 Mertonbl U CpeaCcTBa U3MepeHus Gpusn- 12 0 16 26 54 | OIIK-5, OIIK-
YECKUX BEJINYHH. 7
Hroro 3a cemectp 26 18 16 48 108
Hroro 26 18 16 48 108
5.2. Conep:xkanue pa3aeioB JMCHUUILIAHBI (110 JIEKIUSIM)
Copeprkanue pa3aesioB TUCHUTLINH (TIO JIEKIUIM) PUBEICHO B Tabmuiie 5.2.
Tabnuna 5.2 — Coneprkanue pa3fenoB JUCUUIUIAH (10 JICKIHSIM)
3 z S
2 s 5
Z 2 5
HasBanus paznenos ConeprkaHue pa3ienoB JUCLHUILIMHEI 110 JIEKLIHUAM z &5
< 2 <
= c 8
= S
3 cemecTp
1 OcHoBbl MeTposoruu. | OCHOBHBIE MOHATHS, TEPMHUHBI U ONIPEICICHUS METPO- 6 OIIK-5,
[orpemnoctu u3mepe- | noruu. Cuctema enunul puznyeckux BenuynH (OB). OIIK-7
HUM. Knaccudukanuu BUI0B U3MEPEHUIA, METOJIOB U
cpencts u3mepenuit (CH). OcHOBHBIE METPOJIOTHYE-
ckue xapakrepuctuku CH. OcHOBBI TeOpUH NOrpenl-
Hoctel. Knaccuduxanus norpemunocreid. Cucremaru-
YEeCKHE U CITydallHble MOTPEIIHOCTH, UX OCOOEHHOCTH.
Uroro 6
2 O6paboTka pesynbraroB | [IpaBuna cymmupoBanus norpemnocteit. [IpaBuna 8 OIIK-5,
HU3MEpPEHUI. NpeCTaBIeHUs pe3yabrara n3Mepenns.Oopadorka OIIK-7
PE3yABTAaTOB MPSMBIX OAHOKPATHBIX U3MepeHuit. Hop-
MHPOBAHUE OCHOBHOW M JIOMIOJHUTEIBHOM MTOTPEIIHO-
creit CH. O6paboTka pe3yabTaToB MHOTOKPATHBIX
PaBHOTOUHBIX M3MepeHUi. MneHTudukanus 3akoHa
pacnpeneneHus onbITHBIX JaHHbIX. Kputepuii [Tupco-
Ha. YcrpaneHnue npomaxoB. O6paboTka pe3yabTaToB
KOCBEHHBIX U3MEPEHUH.
Hroro 8
3 Metozsl U cpeacTBa u3- | OG00IIEHHbBIE CTPYKTYPHbIE CXEMBI H3MEPUTEIBHBIX 12 | OIIK-5,
MepeHust pusndeckux Be- |npudbopos. [Ipunuuns! nocrpoenus undpossix CU. OIIK-7
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JINYHH.

DNeKTpUYeCcKre U3MEPEHUS: METObI U CPEACTBA U3-
MEpPEHUS HANPSKEHUS, TOKA U MOITHOCTH; U3MEPEHUE
MapaMeTpoB IeTel; uccienoBanne (GOpMbI CUTHAJIOB;
ocuuiorpadguyeckue n3MepeHus; U3MepeHue 4acTo-
ThI, UHTEPBAJIOB BpeMeHH U (a3oBoro casura. Curaa-
Tl I3MEPUTENbHON nH(pOopMaruu. Macmradbupyro-
e npeodpaszosarenu. MizMepuTensHbie Mpeodpas3o-
BaTeJM Pa3IMYHbBIX TUIOB. JlaTunKu pa3nuuHbIX Qu-

3UYCCKHUX BCIINYHMH.

HUroro

12

Hroro 3a cemectp

26

5.3. Pazaenbl AUCHUILUIMHBI U MEKIUCIMIVIMHAPHBbIE CBSI3H ¢ 00eCeYnBAKIIMMH (TPeabIYyIIUMH)

U 00ecreunBaeMbIMU (l'[OCJ'[e)IleIIII/IM]/I) AUCHHUIIVIMHAMHA

Paznenbl qUCHMIUTUHBL U MEXIUCIUIUIMHAPHBIE CBA3M C 00eCleunBaOIUMU (MIPEIbIIYIIUMU) U
obecrneurnBaeMbIMHU (MTOCIEIYIONIMMHA) AUCITUTUITMHAME TIPE/ICTaBIIeHbI B TabmuIe 5.3.
Tabmnuua 5.3 — Pa3nensl AUCHUIUTHHBI M MEKIUCIUILTHHAPHBIE CBSI3U

HanmeHnoBanne JUCIHHAIIINH

Ne pa3aciioB JIaHHOM JUCHUITIIMHBI, JJIS1 KO-
TOPBIX HGO6XOI[I/IMO HN3YyUCHUC
OGCCHC‘H/IBaIOH_H/IX 1 00€CIIeunBacMbIX JANC-

LUTLTAH
1 2 3
[TpenmecTByrONME TUCIUATITHHBI
1 Maremaruka + +

2 dusnka

3 DAEKTpOTEXHUKA U DJICKTPOHHUKA

[Tocnenyromume TUCIUTIITUHBL

1 Hayuno-uccnenoBarenbckas paboTa B ceMecTpe

2 [IpegaunioMHasi MpaKTHUKa

5.4. CooTBeTCcTBHE KOMIIETEHIUIi, JOPMHUPYEMBIX TPU U3YYEeHHUH TUCHHUIIUHBI, 1 BU10B 3aHATHIi
CooTBeTcTBHE KOMIETEHLUH, (OPMUPYEMBIX NpPU HM3yYEHUHM IUCLUIUIMHBI, M BHJOB 3aHATHH
IpeaCcTaBIeHo B Tabnuie 5.4.
Tabnuna 5.4 — CooTBEeTCTBHE KOMIETEHIMH, (POPMUPYEMBIX NPU U3YUYEHUH AUCLUIUIUHBI, U BUOB 3aHs -

THH
§ Buner sangTuit
= = ;
o o
] [+~
5 y & s 8 DopMBbI KOHTPOJIS
E = ] < 2
S S @)
M =
OIIK-5 + + + + KonTponsHas pabora, Jk3a-

meH, KoHcnekT camonoaro-
TOBKH, 3amura ordera, OT-
4eT 1o J1abopaTropHoil pabo-
Te, Onpoc Ha 3aHATUAX,
Tect
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OIIK-7 + + + + KonTponbeHhas pabora, Jk3a-
meH, KoHcnekT camomnoaro-
TOBKH, 3amuTa oruera, Ot-
4eT 1o JabopaTopHoi pado-
Te, Onpoc Ha 3aHIATHSIX,

Tect

6. UnTepakTuBHBIC MeTOABI M (OPMBbI OPraHU3ALMHN 00yYeHHUS
He nmpenycmorpeno PVYII.

7. JlabopaTopHblie padoThI

HaumenoBanue 1abopaTtopHbIX padoT nmpuBeneHo B Tabmuie 7.1.
Tabauna 7.1 — HammeHoBaH#e 1a00paTOPHBIX padboOT

3 =
2 ==
Z = 5
HasBanus paznenos HaumenoBanue nabopaTopHbIx padoT s &5
S 2 <
= o =
a 2 2
= S
3 cemecTp
3 Metoas! U cpenctBa u3- | M3mepenue conpoTUBIEHUN HA TOCTOSIHHOM TOKE. 4 OIIK-5,
MEpEHIIS. (PH3HIECKIIX Be- [IpumeHeHue MeKTPOHHOTO ocuuuIorpada ams uc- 4 OIIK-7
WYUH.
a CJIEJOBAHUS NIEKTPUUECKUX CUTHAJIOB.
N3ydeHne METO0B U3MEPEHMSI PEAKTUBHBIX ITapaMeT- 4
POB IIEKTPUUYECKUX LIETIEH.
3amuTa ot4yeroB. [lonBenenue UToros. 4
Uroro 16
Uroro 3a cemectp 16
8. [IpakTHYeckue 3aHATHS (CEMUHAPBHI)
HanmMeHnoBaHMe MpakTUUECKUX 3aHATHH (CEMUHAPOB) MpUBeeHO B Tadmuie 8.1.
Tabmuna 8.1 — HaumeHOBaHME IPAKTHUYECKHUX 3aHATUH (CEMHUHAPOB)
3 zE
3 = 5
Z = 5
HasBaHnus pasnenos HaunmeHoBaHME IPAKTUUECKUX 3aHATUHN (CEMHHAPOB) z 2 5
= | ES
& S g
~ S
3 cemecTp
1 OcHoBbl MeTposioruu. | HopmupoBaHre OCHOBHOM MOTPEIIHOCTH CPENCTB U3- 4 OIIK-5,
[lorpemnoctu usmepe- | mepenus (CH): kinaccel TounocT. Onpenenenue OIIK-7
HHU. ocHOBHOM norpemHoctd CU pa3inuyHbIX BUIOB.
Metoanueckue norpemHocTH. [lonpaBku, BBeneHue 2
MOTPABOK.
Hroro
2 O6paboTka pesynbraroB | CTaTUCTHYECKass 00padOTKa pe3yIbTaTOB MHOTOKpAT- OIIK-5,
WU3MEpEHUN. HOTO IPSIMOTO PAaBHOTOYHOI'O TEXHUYECKOTO U3MEpe- OIIK-7
Hud. Vckmmrouenne npomaxoB. Onpezenenne 10Bepu-
TEJIbHBIX IPAHUI] CIIy4alHON MTOTPEIIHOCTH B 3aBUCH-
MOCTH OT 3aKOHA pacIpeieeHusl.
HeucknroueHHbIE CUCTEMAaTUYECKHUE ITOIPEITHOCTH 4
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(HCII). HopmupoBaHue JOTOTHUTEIBHON MOTPELIHO-
ctu CHU. CyMMHpOBaHUE CUCTEMATUYE€CKUX MOTpeNI-
HocTel. CyMMHpOBaHHE CIy4YalHBIX IOIPEIIHOCTEN.
CyMMHUpOBaHUE CUCTEMATUYECKUX U CITyYalHBIX T10-

IPELIHOCTEN.

O6paboTka pe3yapTaToB OOBIKHOBEHHBIX KOCBEHHBIX 4
n3MepeHnuid. Jluneapusauus pasiiokeHuem B pan Tou-
JI0pa ¢ yAepKaHUEM JIMHEHWHBIX YICHOB Pa3JIOKECHHUS.
JIuneapuzauus 1orapuGMUpOBaHUEM.

Hroro

12

Hroro 3a cemectp

18

9. CamocTtosiTeqbHast paboTa
Bunbr camocTosTenbHOM paboThI, TPYAOEMKOCTh U (hOpMHUPYEMbIe KOMIIETCHIINU TPE/ICTABIICHBI B

tabmure 9.1.
Tabauma 9.1 — Buasl caMoCTOSITEIBHON pabOThI, TPYAOEMKOCTh U (DOPMHUPYEMBbIE KOMIIETEHITUN
3 =
Q ==
o e O =
Bunsr camocTosTenbHON = > 0
Hassanus paznenon 7 = DopMbI KOHTPOJIS
paboThI 8 s 2
S =
2 2
= S
3 cemecTp
1 OcHoBel MeTposiorun. | IlogroroBka k mpaxkruue- 4 |OIIK-5, |KoHcmekr caMonoaroToB-
[Torpemnoctu u3mepe- CKHUM 3aHSATUSIM, CEMHHA- OIIK-7 ku, Onpoc Ha 3aHATHSIX,
HUMU. pam Tect
[IpopaboTka JIeKIIMOHHOTO 6
Marepuaia
Uroro 10
2 O6pabotka pesynasratoB |[logroroBka k mpakruye- 6 |OIIK-5, |KoHcnekT caMomoaroToB-
WU3MEPEHUN. CKHUM 3aHSATUSIM, CEMHHA- OIIK-7 ku, KonTponpHas pabora,
pam Omnpoc Ha 3anaTHAX, Tect
ITpopaboTKa JEeKIIMOHHOTO 6
Marepuana
Hroro 12
3 MeTtons! u cpenctsa u3- |I[IpopaboTka JEKIIMOHHOTO 12 |OIIK-5, 3amura otuera, KoHCIIEkT
MepeHus PU3MUECKUX Be- |Marephaa OIIK-7 camornoaroToBku, Omnpoc
JUYUH. OQOPMIICHHE OTUETOB 110 14 Iga 3AHATHSX, queT r’II(‘) na-
TOPHOM T T
JabopaTopHBIM paboTam OpaTOpHOU paboTe, 1eC
Uroro 26
Hroro 3a cemectp 48
IToaroroBka u caada sK3a- 36 OK3ameH
MeHa
Hroro 84
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10. KypcoBasi padora (mpoekr)

He mpenycmorpeno PVYII

11. PeiiTuHrOBasi cucremMa JJisi OCHKH YCIIeBAeMOCTH 00y4Yal0InXCst

11.1. BanabHbIe OLIEHKH sl 3JIEMEHTOB KOHTPOJIS
Tabauna 11.1 — bayuibHBIC OIICHKH ISl 2JIEMEHTOB KOHTPOJIS

. N MaxkcuManbHbIN
. MakcumanbHbIN MakcumanbHbIN
DneMeHThl yu4eOHOU nesi- 6am 3a mepuon | Beero 3a ce-
6amn Ha 1-yto KT ¢ | ©Oamnn 3a mepuon
TEJIbHOCTHU mexny 2KT u Ha MecTp
Havana cemectpa | mexay 1KT u 2KT
KOHEIl ceMecTpa
3 ceMecTp
3amura oTueTa 10 10 20
KonTponbhas paboTa 10 10 10 30
OTuet no nabopaTopHOii 10 10 20
pabore
Hrtoro makcumyM 3a nepu- 10 30 30 70
on
OK3aMeH 30
Hapacraromum urorom 10 40 70 100
11.2. IlepecyeT 62/UI0B B OLIEHKH 32 KOHTPOJIbHbIE TOUYKH
[Tepecuer 0amIoB B OLIEHKH 32 KOHTPOJIbHBIE TOUKU IpeAcTaBieH B Tabuune 11.2.
Tabnuua 11.2 — [lepecueT 0aUIOB B OLICHKH 3@ KOHTPOJIbHBIE TOUKH
banibl Ha 1aTy KOHTPOJIBHON TOYKHU OneHka
> 90% ot MakcuManbHON cyMMbI OaioB Ha naty KT 5
Ot 70% no 89% ot makcumasbHO# cymmbl 6aiioB Ha aaty KT 4
Ot 60% 1o 69% ot makcumasibHOM cymmbl 6ai1oB Ha aary KT 3
< 60% oT MakcuMalIbHOW cyMMBbI 6asutoB Ha gaty KT 2

11.3. IlepecueT cymMMBbI 02J1JIOB B TPAAULMOHHYI0 M MEKIAYHAPOAHYIO OLIEHKY
[Tepecuer cymMbl 0aioB B TPAAULIMOHHYIO M MEXIYHAPOIHYIO OIEHKY MpEICTaBlIeH B TabHIe

11.3.

Tabmuia 11.3 — IlepecueT cyMMbl 0aJIOB B TPAAMLIIMOHHYIO U MEXTYHAPOIHYIO OILICHKY

Onenka (I'OC)

Wrorosas cymma 6asioB, y4uThI-
BAaeT YCIEIIHO CaHHbII SK3aMeH

Ornenka (ECTS)

5 (oTIMYHO) (3a4TEHO) 90 -100 A (oTIIMYHO)
85 -89 B (ouenb xoporiiio)
4 (xopor1o) (3a4TeHO) 75 - 84 C (xoporo)
70 - 74
65 - 69 D (ynoBneTBopHUTENIBHO)
3 (y1OBJIETBOPUTENBHHO) (3a4TEHO) 60 - 64 E (HOCpeACTEeHHO)

2 (HeyZOBJIETBOPUTEIBHHO)
3a4TEHO)

(ne

Huxe 60 6aiuios

F (HeynoBIETBOPUTENBHO)

12. Y4yeOHO-MeTONM4YecKoe 1 HHGOPMALMOHHOE OOecreYeHne TUCUMIIIMHBI

12.1. OcHoBHas JIMTEpaTypa
1. Metponorus u >IEKTPOPATUOU3MEPEHNS B TEICKOMMYHHUKAIIMOHHBIX CHUCTEMaxX : YUYEOHHK
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st By30B. ; B. . Hedenos [u ap.] - M. : Beicmas mxona , 2005. - 598 c. (manmuune B 6ubmmorexe TV -
CVYP - 78 5k3.)

2. Orvanko B.®. Merponorus, craHgapTu3anus W cepTUQHUKanus: YdeOHoe mocobue. —
Tomck: ToMckHil MEXBY30BCKUN IIEHTP TUCTAHIIMOHHOTO 0Opa3oBanus, 2010 — 208 c. (nanuuue B 610-
muoteke TYCVYP - 61 3x3.)

12.2. lonosiHUTeILHAS JIUTEPATYpa

1. Merponorus, crangapTusanus, cepTuduKalnusg U JIeKTPOU3MepUTENIbHAs TEXHUKA: YueOHoe
nocobue/ K. K. Kum, I'. H. Aaucumos, B.1O. bap6aposuy, b. . JlutBunos. - CIIb.:ITutep, 2006. - 368c:
ni. (Hammaue B onbamoreke TYCVYP - 50 5k3.)

2. OpacroB B. E. Merponorus, crangapruzanus u cepTudukanus: YaeoHoe mocoone — ToMCK,
N3n-Bo ToMcKoro rocyaapCcTBEHHOIO YHUBEPCUTETA CUCTEM YMIPABICHUSA U PATUONICKTPOHUKH, 2005 —
266 c. (Hanmune B oubmmorexke TYCVYP - 340 5k3.)

3. @enepanpHbiii 3akoH "OO obecreyeHHM enuHCTBa M3MepeHmit" ot 26.06.2008 N 102-D3
[DnexTpoHHBI pecypc] [DnekTpoHHBIN pecypc]| - Pexxum moctyma: http://www.consultant.ru/document/
cons_doc LAW 77904/ (nara o6pamenus: 18.06.2018).

4. @enepanbHblii 3aKkoH "O TexHuueckoM peryaupoBanuun” ot 27.12.2002 N 184-®3 [DnexkTpoH-
HBI pecypc] [OnekrponHbli pecypc] - Pexum gocryma: http://www.consultant.ru/document/
cons_doc LAW 40241/ (nara o6pamenus: 18.06.2018).

5. DOpacroB B.E., Cunopos [0.K., Otuanko B.® N3mepurenbHas TeXHUKA U TaTYMKU: Y4eOHOE
nocooue. — Tomck: TMILJIO, 1999. — 178c¢. (Hanuune B Oubnroreke TYCVYP - 63 3k3.)

12.3. YueOHO-MeTOAUYECKHE TOCOOUH

12.3.1. O6s3aTe/ibHbIE Y4eOHO-MeTOANYECKHE MOCOOUs

1. Orvanko B. ®. O YueOHO-METOAMUYECKUI KOMIUICKT (y4eOHBIE METOIUYECKHE TOCOOUs 110
MPAKTHYECKUM 3aHSATHSAM, [0 CAMOCTOSITEIILHON paboTe CTYJACHTOB, O JTabopaTOpHBIM paboTam) To JIHC-
e MCuC — Tomck, 2012 [DnexrpoHHslii pecype] - Pexxum moctyma: http:/new.kcup.tusur.ru/
library/umk-metrologija-standartizacija-i-sertifikacija-fet (mara oopamenus: 18.06.2018).

2. Oryanko B.®., Cunopos F0.K. — MeToauveckne ykazaHusl 1O BBIITOJIHCHHIO JTA0OPAaTOPHBIX
pabor, — Tomck, 2016 [DnexrponHbIi pecypc] - Pexwmm noctyma: http:/new.kcup.tusur.ru/library/
metodicheskie-ukazanija-po-vypolneniju-laboratornyh-rabot (nara o6pamenus: 18.06.2018).

12.3.2. YueOHO-MeTOAMYECKHE MOCOOMS 1JIsl JIMI C OTPAHMYECHHBIMH BO3MOKHOCTSIMH 3/10POBbS H
WHBAJIHI0B

Y4eOHO-MeToMueCKe MaTeprabl sl CaMOCTOSTEIbHON M ayIUTOPHOM paboThl 00ydaronmxcs
W3 YMCIIa JIUI] C OTPaHMYEHHBIMI BO3MOKHOCTSIMHU 3/I0POBBSI ¥ MHBAJIMJIOB MPEIOCTABISIOTCS B (popMax,
aIaNITUPOBAHHBIX K OTPAaHUYCHUSM UX 37I0POBbS M BOCIIPUATHUS HH(OpMAIIHH.

JI1s1 I ¢ HAPYIIEHUSIMH 3PeHUst:

- B (hopMe FNIEKTPOHHOT'O IOKYMEHTA;

- B [le4aTHOU (hopMe yBEeIMYEHHBIM HIPUPTOM.

JI1s1 1M1 ¢ HApYIIEHUSIMM CJIyXa:

- B (hopMe AIIEKTPOHHOTO JIOKYMEHTA;

- B le4aTHo (opme.

JIJ1s1 I ¢ HAPYIIEHUSIMHM OTIOPHO-IBUTaTeJLHOI0 annapara:

- B (hopMe FNIEKTPOHHOT'O IOKYMEHTA;

- B reyaTHou (opme.

12.4. llpoeccnonanbHbie 6a3bl JAHHBIX H HHPOPMAIIMOHHBIE CTIPABOYHBIE CHCTEMBI
1. www.consultant.ru

13. MarepunajJbHO-TeEXHHYECKOE 00ecredeHne TUCIHUNIMHBI U TpedyeMoe MporpaMMHoOe odecnede-
HHE

13.1. O6mue TpedGoBaHNSA K MATEPHAJIBLHO-TEXHHYECKOMY M IPOIrPAMMHOMY 00eCIIe4eHUI0 TUCIH -
IJIMHBI

13.1.1. MarepuaJibHO-TeXHHYECKOEe U IPOrPAMMHOe o0ecneyeHue J1Jisl JJeKIIMOHHbIX 3aHATHI
I[JISI IMPOBCACHUA 3aHSATUN JICKHMOHHOT'O THIIA, I'PYIIOBLIX U HHAWBUAYAJIbHBIX KOHCYJIBTaI_[I/II;’I, TC-
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KyII€TO KOHTPOJIA U HpOMC)KYTO‘IHOﬁ arTeCTAallUH UCIIOJIb3YCTCA yqe6Ha$[ AyaAuTOpUs C KOJIUYCCTBOM I10-
CaJIOUHBIX MeCT He MeHee 22-24, 00opynoBaHHAs JOCKOW U CTaHAApPTHOH y4ueOHOH Mebenbio. MMerorcs
JIEMOHCTPAIIMOHHOE 000pYI0BaHUE U YUeOHO-HAMIISAIHBIE TOCOOMS, 00€CTICUNBAIOIINE TEMATHUYECKUE HJI-
JFOCTPAIIMH 10 JICKIIMOHHBIM pa3jiejiaM JUCIUTUIAHBL.

13.1.2. MarepuaJibHO-TEXHHYECKOE H MPOrPAMMHOE ofecredeHne Ui MPAKTHYeCKUX 3aHATHI
JlaGopaTopust METPOJIOTUN U U3MEPUTEIHHON TEXHUKU
yaeOHast ayTUTOPHsI IJIsl TPOBEACHHMSI 3aHATUI NPAKTUYECKOTO TUTIA, YueOHAas ayTUTOPHUS IS TIPO -
BEZICHUS 3aHATHI 1a00paTOPHOTO THUMA
634034, Tomckas obmacts, I. Tomck, Bepmmnuna ynuna, a. 74, 212 ayn.
Ornucanue UMerIIerocs 000pyI0BaHUS:
- Ocummnorpad ananorossiid pupmel INSTEK (4 mmt.);
- Ocmmnorpad nudposoit INSTEK;
- 'eneparop curnanos tuna I'3 (2 wr.);
- I'eneparop curnanos tuna I'S (5 mrt.);
- Yacroromep mudposoit U3-34;
- MunnuBonsTMeTp B3-38 (2 mitT.);
- Usmepurens nodporHoctu E9-4;
- U3meputens noopotHocTu E4-4;
- Usmeputens E12-1(A);
- U3mepurens E12-1;
- Hactoromep Y3-44 (4 wr.);
- Usmeputens RLC (2 mT.);
- U3mepurens E7-21;
- Amnepmetp-BosibT™MeTp-oMMeTp ABO-5M (3 mit.);
- Moct P329 (2 mit.);
- Bonbr™meTp cepun M (6 mT.);
- MUcTouyHuK TUTaHMUs MTOCTOSHHOTO TOKA (5 IMIT.);
- McTouHMK nUTaHMs TOCTOSSHHOTO TOKA MPOTrpaMMHpYyeMbIii (2 1IT.);
- Marasus conpoTtuBienui (3 mr.);
- ['anpBanomeTp;
- BonsrmeTp @-204/1 (B makere, 2 mT.);
- ®azometp cepuun D2 (4 mr.);
- I'eneparop-uactotomep AHP-1001;
- [TorenumomeTp I1I1-63 (3 mt.);
- Henurens nanpspxenus IH-1;
- KommuiekT cnenuann3upoBaHHON yueOHOM MeOeu;
- Pabouee mecto npenonasarens.
[IporpammHoe obecrnieueHne He TpedyeTcsl.

13.1.3. Marepua/ibHO-TEXHHYECKOe M IPOrPaMMHoe odecrieyeHne J1JIs J1adopaTopHbIX padoT

JlaGoparopusi METPOJIIOTUU M U3MEPUTEIbHON TEXHUKU

yueOHasi ayIUTOpHsI 1715l IPOBEACHUSI 3aHATUI PAKTUYECKOTO TUIIA, yueOHas ayTIuTopus JUIsl Ipo-
BE/ICHUS 3aHATUHN JJaOOPaTOPHOTo TUIIA

634034, Tomckas obnacts, . Tomck, Bepmununa ynuia, n. 74, 212 ayg.

Onucanue uMerouierocs 000pyI0BaHUS:

- Ocunmnorpag ananorossiii pupmsl INSTEK (4 mit.);

- Ocnorpad ungposoit INSTEK;

- ['eneparop curnanos tuna I'3 (2 wr.);

- I'eneparop curnanos tuna I'S (5 mrt.);

- Hactoromep tudponoit U3-34;

- MunnuBonstT™Metp B3-38 (2 mt.);

- Usmepurens nodporHoctu E9-4;

- Usmepurens nodporHoctu E4-4;
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- Usmepurens E12-1(A);

- Usmepurens E12-1;

- Hactoromep Y3-44 (4 mrt.);

- Usmeputens RLC (2 mt.);

- Usmepurens E7-21;

- Amnepmetp-BonsT™MeTp-ommerp ABO-5M (3 mt.);
- Moct P329 (2 mit.);

- Bonsr™meTp cepun M (6 mit.);

- MlcTouHMK MUTaHUA MOCTOSTHHOTO TOKA (5 IIT.);

- MlcTOouHUK NUTaHUs MOCTOSHHOTO TOKA MPOrpaMMUpyeMblIii (2 mT.);
- Marasus conpoTtuBienui (3 mr.);

- ['anpBanomerp;

- Bomermerp @-204/1 (B makerte, 2 mrt.);

- ®azometp cepuu D2 (4 mwrt.);

- 'eneparop-uactroromep AHP-1001;

- [Torennmomerp I1I1-63 (3 mT.);

- Hdenurens vanpsbxkenus J1H-1;

- Kommuiekt cnienmanu3upoBanHoi yueOHON Mebenu;
- Pabouee mecto npenonasarens.

[TporpamMHoe obecrieueHue He TpedyeTcsl.

13.1.4. MarepuajibHO-TEXHHY€CKOE W MPOrPaMMHOe o0ecredeHne Il CAMOCTOATEIbHOM PadoThI
Jns caMoCTOSATEIbHON PabOThl MCTOIB3YIOTCS y4eOHBIE ayqUTOPUHU (KOMIIBIOTEPHBIE KIIacChl),
PaCIOJIOKEHHBIE TIO aJIpecaM:
- 634050, Tomckast obmacTs, I. Tomck, Jlennna mpocnexr, a. 40, 233 ayx.;
- 634045, Tomckast obnacTtb, . Tomck, yn. Kpacnoapmetickas, a. 146, 201 ayn.;
- 634034, Tomckast o6nacTh, I. ToMck, Bepmmanna ynuna, 1. 47, 126 ayn.;
- 634034, Tomckast obnacTtb, . Tomck, Bepmmanna ynuma, 1. 74, 207 ayn.

CocTtaB 060pynOBaHHS:

- yueOHast Mmeberb;

- komnbroTepsl kKi1acca He Hmke [IDBM INTEL Celeron D336 2.81 T, - 5 wiT.;

- KOMIIBIOTEPBI MOAKIIIOUEHb! K ceTH «lHTepHeT» M 00ecrnedynBaroT AOCTYI B 2JIEKTPOHHYIO MH-
(dopmanmoHHO-00pa30BaTEIbHYIO CPEAY YHUBEPCUTETA.

[lepeyeHp MPOrpaMMHOTO OOECIICUCHUSI:

- Microsoft Windows;

- OpenOffice;

- Kaspersky Endpoint Security 10 ayis Windows;
- 7-Zip;

- Google Chrome.

13.2. MarepuajibHO-TeXHHUYECKOe o0ecredeHne TUCUUIIMHBI ISl JIMI{ C OTPAHMYEHHBIMU BO3MOK-
HOCTSIMM 3/10POBbSI U HHBAJIUI0B

OcBO€HHE NUCLUIUIMHBI JIMIAMU C OTPAHUYEHHBIMM BO3MOXKHOCTSMH 370POBbS U MHBAJIHMJIAMU
OCYIIECTBIISIETCS C UCTIONB30BAHUEM CPENICTB 00yUEHUS OOIIEro U CIIeHATLHOTO HA3HAYCHUSI.

[Tpu 3aHATHAX ¢ 00yUYaAIOIUMUCS ¢ HAPYIIEHHUSIMH CJIyXa MPETyCMOTPEHO UCIOIb30BaHUE 3BYKO-
YCUIIMBAIOIIEH amnmaparypbl, MyJIBTUMETUAHBIX CPEJCTB U APYTUX TEXHHUECKUX CPEIICTB MpreMa/epena-
yi yueOHOM nH(pOpMaluu B JOCTYNMHBIX (hopMax, MOOMIEHOM CHCTEMBI MTPETOaBaHus 1Uid 00yUJaroIuXCs
C MHBAJMIHOCTHIO, MOPTATUBHON MHIYKIIMOHHOW CUCTEMBI. YdeOHas ayTUTOPHs, B KOTOPOU 3aHUMAIOTCS
oOyuyaronyecsi ¢ HapylIeHHEM cllyXa, 000py0oBaHa KOMIIBIOTEPHON TEXHHUKOH, ayIlMOTEXHHUKOH, BHJIEO-
TEXHUKOM, JEKTPOHHOU JOCKOW, MyJIbTUMEIUMHON CUCTEMOM.

[Tpu 3aHATHAX ¢ 0OYUYAIOLIUMUCS ¢ HAPYLIEHUSIMU 3PEeHUSAMM IIPETyCMOTPEHO HUCIIOIb30BAaHUE B
JICKIIMOHHBIX U YYCOHBIX ayJUTOPHUSIX BO3MOXXHOCTH IMPOCMOTPA YIAJICHHBIX 00BEKTOB (HAapUMep, TeKCTa
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Ha JIOCKE WJIM CJIaiiia Ha SKpaHe) MPH MIOMOIIH BUACOYBEINIHUTENEH 151 KOM(OPTHOTO IPOCMOTpa.

[Tpu 3aHATHAX ¢ OOy4alOUMMHCS ¢ HAPYIIEHUSIMM ONOPHO-ABUIaTeIbHOI0 aANNapara HCIojb-
3yIOTCS aIBTepHATUBHBIC YCTPOHCTBA BBOMIA HH(OPMAIMH U IpyTHe TEXHHUECKHE CPEICTBA IPHeMa/iepe-
Jayu yuyeOHOM MHpOpMalui B AJOCTYIHBIX (opMax, MOOMIIBHOW CHCTEMbl OOydeHUs [UIs JIIofel ¢ MHBaA-

JIUAHOCTBIO.

14. OuneHouHbIe MaTrepHualJibl H METOANICCKUEC PCKOMCHAAUHU IO OPraHu3allu U3yYCHUA TUCIHU-
IIJINHBI

14.1. Co;lepmalme OLCHOYHBIX MATCPHUAJIOB H METOANIECCKUEC PECKOMECHAAIHH
I[J'I}I OICHKHU CTCIICHHU C(I)OpMI/IpOBaHHOCTI/I " YPOBHA OCBOCHHUA 3aKPCIIICHHBIX 34 JUCLUIIMHON
KOMITCTCHITUM HCITOJIB3YIOTCA OLCHOYHBIC MaTCpHajibl B COCTABE!:

14.1.1. TecTOoBBIE 3aaHUA

1. Kakylo TOrpemHoCTs HOPMHUPYET
TOYHOCTH CPEJICTBA U3MEPEHHUSI?

KJj1acc

OCHOBHYIO

aJIUTUBHYIO

JOIIOJIHUTECIBbHYIO

a0COJTIOTHYIO

2. Ha xakyro BelW4YMHY OLIMOETCS BOJBTMETP

KJacca TOYHOCTH IpY U3MEPEHHOM 3Haue-
Huu 360 B Ha npenene n3mepenus 1000 B?

Ha OJWH BOJIBT

Ha oauH nporeHt ot 1000 B

Ha oAMH MpoueHT oT 360 B

Ha 36 B
3. BcraBpTe mpomnymeHHOe CI0BO. YaCTOTHOM
DNEeKTPOHHO-TY4eBOU ocImIIorpad npenHasHa- | BpeMEHHON
YCH /ISl HCCIIC/IOBAHMSA SIICKTPUUCCKUX CHIHA- | A . DPAXAHCKOM
JIOB B obmactu.

KOMILIEKCHOM

4. Yro Taxkoe nonpaBKa K U3MEPEHUIO?

3HaueHUE MOTPEUTHOCTH, B3STOE U3 MACIopPTa
UCTIOJIB3YEMOTO CPEACTBa U3MEPEHHSI.

3HaueHne MCTO,Z[PI‘IGCKOﬁ MOrpeIIHOCTH, B3ATOC
C IMPOTHUBOIIOJIOKHBIM 3HAKOM.

3HaueHHE MOrpCIIHOCTHU HCU3BCCTHOTO 3HAKA,
pacCunuTaHHOC ITOCJIC BBIITIOJIHCHUA U3MCPCHUS.

3HaueHUe MOTPEUTHOCTH TUCKPETHOCTH U (PO-
BOT'0 U3MEPUTEIBHOTO MPUOOpa.

5. Kakyl0 TOTpelIHOCTh HAa3bIBAKOT aJJIUTUB-
HOM?

He 3aBucsmyro oT BHEIIHUX YCIOBUM.

He 3aBUCAIITYHO OT 1/13Mep${eM0171 BCIIMYUHEI.

IIepeMeHHY10 BO BpEMEHU.

CBOOOAHYIO OT METOUYECKOM MOTPEITHOCTH.
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6. Uro Takoe METOANYCCKas HOPpeHIHOCTB?

IlorpemHocTs, BbI3BaHHAs BIUSHUEM CPEICTBA
M3MEepeHHs Ha 00BEKT U3MEPEHHUS UIIH PACXOXK-
JICHUEM MEX1y MOJIENIbI0 00BEKTa U3MEPEHUS U
caMUM O0OBEKTOM U3MEpPEHUsI.

[TorpemHnocTs, yka3anHas B nacnopre CU.

HOFpeH_IHOCTL, YKa3aHHasA B MECTOOAUYKE.

HOFpCH_IHOCTB, BbI3BaHHAaA BbIXOAOM BHCIIHHUX
BIIMSIIOIIMM BEJIMYMH 33 TPAaHULbl HOPMAJIbHBIX
YCIOBUH.

7. Kakoii M3 NpUBEIEHHBIX HUXKE METOHOB SIB-
JII€TCSl HYJIEBBIM METOJIOM CPaBHEHUS C MEpOM?

KocBenHoe n3mepenne cornpoTruBiI€HUE METO-
JIOM BOJIBTMETpa-aMIiepMeTpa.

[IpsiMoe n3MepeHne ConpOTUBIEHUS OMMETPOM.

[IpsiMoe u3MepeHue CopoTUBICHUS MYJIBTH-
METpPOM.

MocToBO€ U3MEPEHHE COITPOTUBIICHUS.

8. Ilo kakoMy 3aKOHY pacIpe/ielIeHbl CUCTEMATH-
YeCKHe MOTPEITHOCTH HEM3BECTHOTO 3HAKa?

PaBHOMEpHOMY.

HopmaneHoMy.

TpaneuengaabHOMY.

APKCUHYCONIAJIbHOMY.

9. Kak yMEHbBIINTh MOTPEHIHOCTh KBAHTOBAHUS
(muckpeTu3anuu) B MUPPOBBIX HU3MEPUTETHHBIX
npudopax?

Crabunu3upoBaTh CPEICTBO U3MEPEHUS IO TEM-
neparype.

VBEJIMYUTh YacTOTY OIMIOPHOTO KBAPLIEBOTO
reHeparopa mnpudopa.

OTkauOpoBaTh CPEACTBO U3MEPEHHUS.

CMeHuTh oneparopa.

10. B uem oTnrure U3MEpPUTETHLHOTO MPeodpaso-
BaTelis OT U3MEPHUTENBHOTO Mprbdopa?

W3mepuTenbHbli IpUOOpP CTOUT JOPOXKE.

W3MepuTenpHbIi Ipeodpa3oBaTesib HEOOXOAUMO
HIOBEPSATH.

W3mepurensHbIi peoOpa3oBaTeb BHIIACT CHUT-
HaJ U3MEPUTENbHON nHpopmanuu B hopme,
HEIO0CTYMHOM /17151 HaOMIOAEHUS YETI0BEKOM.

N3mepurensHbIil MpUOOD BBIJAET CUTHAT U3ME-
putenbHOI nHpopManuu B GopMe, HEJOCTYTI-
HOH JUTs HAOIOICHHUS YEIIOBEKOM.
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11. Ilepuoanueckasl oOBepKa CPECTBa HU3Mepe-| MO0 TPeOOBAHHUIO COTPYIHUKA METPOJIOTNYECKOTO
HUS IPOBOJUTCS oprasa MnpearnpHsITHsL.

1o TpeOOBAHUIO COTPYIHUKA FOCYAAPCTBEHHOTO
METPOJIOTUUECKOT0 HaA30pa.

MO UCTCUYCHUIO CPOKa MCIKITOBEPOUHOI'O HHTCPB-
ajia.

M0 OKOHYAHUTIO KaJICHAApHOT'O roJa.

12. Tlpu oOHapykeHUU IpoMaxa B CEpPUU pe-| UCKIIOUUThH POMaxX U MpOoBeCTH 00padoTKy pe-
3ylbTAaTOB U3MEPEHUN HEOOXOMMO 3yJIETaTOB U3MEPEHUI 3aHOBO.

UCKJIIOUYUTH IPOMaxX U MPOJOIKUTH 00paboTKy
pE3YyIBTATOB.

CMEHUTb UCTIOJIb3YEMOE CPEJICTBO U3MEPEHUIL.

IIPOU3BECTHU HOBYIO CEPHUIO U3MEPEHUN.

13. KakoMy 3akoHy paclnpeneneHus NOAUYNHAIOT- | HHTETpaIbHOMY

i ?
CA CIIy4YaWHBIC IMIOTPCITHOCTH ! )II/I(b(l)epeHHI/IaJ'IBHOMy

HOPMAJIbBHOMY

pacnpenenenuto [Tupcona

14. Kakast U3 nepeyrciieHHbIX HIDKE XapaKTepu-| BEC U3MEPUTENLHOT0 Mpudopa

CTUK CPCACTB U3MCPCHUS ABJIACTCA MCTPOJIOTU- q)yHKLII/ISI Hp€O6pa3OBaHI/IH

YeCKOit?
TUIT COCAUHCHUA C I/IHTepHCTOM

OIITOBasd ICHa

15. Kakas u3 NEPCUUCIICHHBIX HUKEC XapaKTCpHU- | UYBCTBUTCIILHOCTD

THK TB U3M HHA HE ABJIACTCA MCT -
c cpenc 3Mepe © JseTe CTpOTIo mopor 4yBCTBUTCIIBHOCTHU

TUYECKOI?
rabapuThl U3MEPHUTEIHHOTO MPHOOpa

ObICTpOJEHCTBUE

16. Kakoli kjacc TOYHOCTM Henb3s npucBouTsh | 1,0

CPEICTBY U3MEPEHHUS 0 pe3yabTaTaM NOBEpKu? 1.4
b

2,0

2,5
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17. Kakoil Kjaacc TOYHOCTH SKOHOMHYECKH BbI-
rogHee Bcero mnpucBoutb CU ¢  ocHOBHOM
MYJBTUIUIMKATUBHON MOTPEITHOCTBIO, €CIIU MPHU
JIelcTBUTEILHOM 3HaueHuH 3,63 B oHO mokasa-

10 3,6 B na npenene 10 B?

18. B pesynbrare usmepenus -5 B 6putn 06Hapy-|-5.1354 B
KEHBI METOJMYECKHE TOrPEITHOCTH H3BECTHOIO | 3 44 13

3HaKa -1,61 % u +0,054 B. Yemy paBeH ucnpas-
JICHHBIN pe3ynbTar? -5,1345 B

19. Kak cyMMHpYIOTCSA CIy4ailHbIE MTOTPELIHO- 1
Yy py y p SZ —Z s,

ctu?
i=1

52:\/; e’

SZ:; SH+2).r, -8, S,

i#j

szz\/; Si+2).r, S, S,

i#]j

20. Kakass 13 npHUBEICHHBIX HMXKE OLIEHOK IO- U=(0,7i0,07)B, P=0,95%
CIIHOCTH SIBJISETCS JTOBEPUTEIIHLHOM? _ _
P p U=0,7B, S;=0,0309 B

U=0,7B,6=x0,07B

U =0,7 B, pactipenienenue norpenrHocTy He
IIPOTUBOPEYNUT HOPMAJIBHOMY

14.1.2. Dxk3amMeHallMOHHBbIE BOIPOCHI

1 Borpocsl 1o 0CHOBaM METPOJIOTMH

1.1) Usmepenue. Knaccudukanuu nzmepenuit. [lpumepsr.

1.2) Meton u3mepeHus. MeTo HETIOCPECTBEHHON OLIEHKH U METOJ CpaBHEHUs ¢ Mepoil. Pa3Ho-
BUJIHOCTU. [Ipumepsl.

1.3) Cpenctsa uzmepenus. Knaccudukarus. [Ipumepsr.

1.4) OcHoBHbIe MeTponoruueckue xapakrepuctuku CHU. HopmupoBanue MeTpoIOrHyecKkux xa-
pakrepuctuk CH.

1.5) TlorpemHocth m3mepenus. Knaccudukammm norpemrHocTe (a0CoMOTHRIE/OTHOCUTEIbHBIC/
NPUBEACHHBIC, aINTUBHBIE/MYIBTUILIUKATUBHBIE, CHCTEMAaTHUECKUe/CiTydaiiHble/TpyoObIe). IIpumepsl.

1.6) Cucremaruueckue norpemnoctu. Kinaccudukanus, cnocodsl 00HapyKeHUs,

1.7) Cuctemarnueckue norpemrHoctd. CrnocoObl yCTpaHEHUs! CUCTEMAaTHYECKHUX MO PEIIHOCTEH.

1.8) MeTtonpl u3MepeHus, yCTpaHsIOUre/0Ccaabsomue CUCTEMAaTHIECKIE MOTPEITHOCTH.
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1.9) HeuckiitoueHHbIE CUCTEMATUYECKUE TOTPEIIHOCTH: OINpe/ieJIeHHe, UCTOYHUKH, puMepsl. [1o-
IpaBKa, BBE/IEHUE MTONPABKHU, BUJIbI IOMPABOK.

1.10) 3axoHbl pacnpeneiaeHust ciaydaiHbIX norpeuHoctel. [lpumepsr.

1.11) ITapameTpsl 3aKOHOB pacHpeieieHus CIyYalHbIX MOTPELIHOCTEH U UX OLEHKH IO IKCIIEepH-
MEHTaJIbHBIM JIaHHBIM.

1.12) Cnyuaitnble norpemHocTd. OLEHKH CIy4alHBIX MOTpeIIHoCTed (TOYeyHble, TOBEPUTENb-
HbIE/KBaHTHIIbHBIE, TIpenesbHbIe). [lepexon OT TOYeyHBIX OIICHOK K JIOBEpUTENbHBIM. BimsHue 3akoHa
pacripeqiesieHus Ha J10BEpUTENIbHBIA HHTEPBAJ CIIy4aifHOM MOrpenHoCTH.

2 Bonpocel o 00padoTKe pe3ynbTaToB U3MEpPEHUN

2.1) IIpssMble OTHOKpaTHBIE TEXHUUECKUE U3MEpEHHes — olpezeneHre. AIroputM oopaboTku pe-
3yJBTATOB MPSIMBIX OJHOKPATHBIX TEXHUUECKUX U3MEPEHUH.

2.2) IIpsimble MHOTOKpaTHbIE PAaBHOTOUHBIE TEXHUYECKHE U3MEPEHUsI — OIpeeseHre. AJIrOpUT™
00paboTKH pe3ysIbTaToB MPSMbIX MHOTOKPATHBIX TEXHUUYECKUX PABHOTOYHBIX U3MEPEHUH.

2.3) KocBeHHbIE OTHOKPATHbIE TEXHUUECKNE N3MEpeHUs (OOBIKHOBEHHbIE KOCBEHHbBIE N3MEPEHUS)
— onpenenenue. [lonck nmorpemHocTu 0ObIKHOBEHHOTO KOCBEHHOTo n3Mepenust. [Ipumep.

2.4) O6paboTKa pe3yabTaTOB MHOIOKPATHBIX KOCBEHHBIX TEXHUYECKUX M3MepeHuil. [Ipuem npuse-
JI€HUS] MHOTOKPATHBIX KOCBEHHBIX TEXHUYECKUX PAaBHOTOYHBIX M3MEPEHUH K MHOTOKPATHBIM IpPSIMbIM
TE€XHUYECKUM PABHOTOYHBIM U3MEPEHHUSIM. .

2.5) CrnoxxeHue cucTeMaTHYeCKUX MOTPEIIHOCTEW N3BECTHOIO M HEU3BECTHOTO 3HAKOB. [Ipumepsl.

2.6) Cnoxenue ciay4aiHbIX norpemHoctei. [Ipumepsl.

2.7) CnoxxeHue cucTeMaTHYeCKHUX U ClTydallHbIX norpemHoctel. [Ipumepsi.

2.8) HopMupoBaHHe OCHOBHBIX M JONOJIHUTENBHBIX MOTpelHocTeil cpeacts usmepenuid. Kiaccol
TouHOCTH. [Iprmepsl.

2.9) IlpaBuna npeacrasieHus pesyabrara uaMepenus. [Ipasuna okpymienus. [Ipumepsi.

3 Bompocel 1o MeToAaM U CpecTBaM N3MEpEHUsT PU3NUECKUX BETHINH

3.1) Curnans! u3mMepuTenbHoi nHpopMmannu. MacitabHble mpeodpa3oBaTesny.

3.2) MarHuTo3neKTpuYecKue U3MEepUTEIbHbIE MPUOOPHI KaK Pa3HOBHUIHOCTh JJIEKTPOMEXaHHYe-
ckux cucteM. IlpuHiun paboThl, JOCTOMHCTBA, HEAOCTATKU. YpaBHEHHME IIKaJbl, 00JIACTH MPUMEHEHHUS.
M cTOYHUKY MOTPEMIHOCTEN.

3.3) KommeHcaropsl MOCTOSHHOTO HampspkeHus. CTpyKTypHas cxema, IPUHIMIT paboThl, JOCTO-
WHCTBA U HEOCTATKU. MICTOYHMKH TOTpemHOCTEN.

3.4) BonbsrMmeTphl nepeMeHHoro HampsbkeHus. IIpeoOpas3oBareny MOCTOSIHHOTO HANpsDKEHUS B
NEPEMEHHOTO (AETEKTOPbI) BHIIPSIMUTEIBHOIO U TEPMOAIEKTPUUECKOT0O TUMa. JJOCTOMHCTBA U HEloCTar-
KU.

3.5) UudpoBbie BOIBTMETPHI C BPEMSA-UMITYJIbCHBIM TpeoOpasoBaHreM. CTpyKTypHas cxema,
HOPUHIUI padoThl, JOCTOMHCTBA U HEAOCTATKU. MICTOUHHMKY MOrpenHocTel, ycTpaHeHHe MOTrpeHOCTeH.

3.6) LudpoBbie BOIBTMETPHI C YaCTOTHO-MMITYIBCHBIM TpeoOpazoBanueM. CTpyKTypHas cxema,
HOPUHIUIN padoThl, JOCTOMHCTBA U HEAOCTAaTKU. MICTOUHMKY MOrpenHocTel, ycTpaHeHHe MOTrpeHOCTEN.

3.7) Hudpossie BOIBTMETPHI ¢ JBOWHBIM HHTETPUPYIOUINM TpeoOpazoBanueM. CTpyKTypHas cxe-
Ma, IPUHLHUI PabOThl, JOCTOMHCTBA U HEAOCTAaTKHU. VICTOUHMKHN NOTPEIIHOCTEN, yCTpaHEHHe MOIPEeIIHOC-
TEH.

3.8) VHuBepcaJlbHBIH 3MEKTPOHHO-TyueBol ocuuiuiorpad. CTpykTypHas cxema, MPUHLUI JAei-
CTBUS1, OCHOBHBIE XapaKT€PUCTUKH, NCTOYHUKHU TOTPELTHOCTEN.

3.9) Ocumsutorpadguueckue MeTobl H3MEPEHUS TapaMeTPOB MEKTPHUUECKUX CUTHAJIOB (aMIUIUTY-
J1a, 4aCTOTa, BpPEMEHHbIE HHTEPBAJIbL, CABUT (Da3bl), UX TOCTOMHCTBA U HegocTaTku. [lorpemnoctu ocuui-
Jorpadu4ecKux METOOB.

3.10) Ludpossie 3amomuHarommue ocimuniorpadsl. CTpyKTypHas cxema, NPUHIHMI JIeHCTBUS,
OCHOBHbBIE XapaKT€PUCTUKH, TOCTOMHCTBA U HEJOCTATKHU.

3.11) Hudpossie yacroromepsl. CTpyKTypHas cxema, MPUHIUI padOoThI, TOCTOMHCTBA U HEAOCTAT-
KH. VICTOUHHKY TIOTPEIIHOCTEN.

3.12) LludpoBbie n3MEpUTENN BPEMEHHBIX HHTEPBAJOB (XpoHOMETpbl). CTpPyKTypHasl cxema,
HOPUHIUI paboThl, JOCTOMHCTBA U HEAOCTAaTKU. MICTOUHMKY morpemHocTei.

3.13) Ludposbie (a3zoMeTpsl ¢ BpeMSI-UMITYIbCHBIM IpeoOpa3zoBanueM. CTpyKTypHas cxema,
HOPUHIUI paboThl, JOCTOMHCTBA U HEAOCTAaTKU. MICTOUHMKY morpemHocTei.
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3.14) ®a3oMeTphl ¢ MPOMEKYTOYHBIM ITpeodpa3zoBaHueM caBura ¢a3 B HanpspkeHne. CTpyKTypHas
cXema, IPUHIMI padoThl, JOCTOMHCTBA U HEAOCTAaTKU. McTouHMKY norpemHocTei.

3.15) Lludpposbie pazoMeTpsl ypaBHOBELIMBAIOIIETO MTpeodpa3oBanus. CTpyKTypHas cxeMma, IpuH-
1IN pabOThl, UCTOUHUKH MTOTPEIIHOCTEH.

3.16) MocroBslie MeTonbl u3Mepenus napamerpos nenei (R, L, C). Buast moctoB. X ocobenHo-
ctu. Obnactu npumenenus. bananc mocra.

3.17) T'eneparopHblii METOA U3MEPEHMSI TApaMETPOB LIeTel Ha MPUMEPE TeTEPOAUHHOTO U3MEpH -
Tesid napamerpa nemneil. CTpykTypHas cxeMa, OCHOBHBIE XapaKT€PUCTHKH, TOTPELIHOCTH U3MEPEHHH.

3.18) LludpoBoii W3MEpHUTENh MapaMETPOB IENEH C BPEMSI-HMITYJbCHBIM IPEOOPA30BAHHUEM.
CrpyKTypHas cxema, IpUHIMI PabOThl, ICTOYHUKH MOTPELIHOCTEH.

3.19) CtpyKTypHBIE CXeMbI H3MEPHUTEIBHBIX TIPUOOPOB: IPUOOPHI MPSMOTO M YPABHOBEIIUBAOIIIE -
ro npeodpazoBanus. CTaTnyeckue XapakTepuCTUKU IpeoOpa3oBaHusl, JOCTOUHCTBA U HEJOCTATKH.

3.20) Ananoro-mudpoBoe npeodpa3oBaHre U MUPPO-aHAIOTOBOE MPEOOPA30BAHNE CUTHAJIOB W3-
MepurenbHoil nHpopMmaruu. PasHoBunnoctu AL AL mocnenoBaTenbHOTO cyeTa, MOPa3psIHOTO KO-
IupoBaHus, napamienbHoro cunteiBanus. AL pazseptsiBatoniero u cineasiero tuna. ALIT npsmoro u
YPaBHOBELIMBAIOLIETO TPE0Opa30BaHUsL.

3.21) Meroanyeckasi TOTPENIHOCTh TPEACTABICHUS CUTHAIA HM3MEPHUTEIbHON HWH(OpMaIu B
U(ppPoBOM BUjE (NMOrPEIIHOCTh KBAHTOBAHUS/AUCKPETHOCTH). Onrcanue GU3N4ecKkoi Mpupoabl B U -
POBBIX TPUOOPAX PA3TMYHOTO MPUHIIKAIIA PAOOTHI, CITOCOOBI YMEHBIICHHUS.

3.22) Mepsbl snekTpudeckux BenuyuH: mMepbl JJIC Ha OCHOBE HOPMAJbHBIX 3JIEMEHTOB; MEpHI
HanpsOKeHUsT Ha cTadminTpoHax; onHo3HauHble (OMOC) u MHoro3Haunsle (MMOC) mepsbl anekTpuye-
CKOTO COTIPOTHBIIEHHSI; 00pa3LloBble KAaTYLIKH WHAYKTUBHOCTH; 00pa3loBble KOHAEHCATOphl. TpeOoBaHMs
K MepaM 3JIEKTPUYECKUX BEJINYHH.

3.23) Jlatunku pU3NUECKUX BETUYHH.

14.1.3. TeMbl KOHTPOJILHBIX Pa0d0T
Knaccsl TOUHOCTH M METOIMYECKUE TIOTPELIHOCTH.
OreHka NOrpenHoCTH MPSIMOTO TEXHUYECKOT0 MHOTOKPAaTHOTO PAaBHOTOUHOTO U3MEPEHUSI.
Biusinue 3akoHa pacnpeneneHus Ha JOBEPUTENbHYIO IPaHUIy CIy4YailHON NOTPELIHOCTH.
OrneHka NorpenHocTy 0ObIKHOBEHHOTO KOCBEHHOTO N3MEPEHUSI.
CymMupoBaHM€E OTPEIIHOCTEN.

14.1.4. Tembl 0IPOCOB HA 3aHATHSAX

OcCHOBHBIE MOHATHS, TEPMUHBI U OlpeencHuss Merpoioruu. Cucrema eauHul] (GU3NYECKUX Be-
mnuuH (OB). Knaccudukanuu BUg0B n3MepeHuii, MeTooB u cpenctB usmepenuit (CHU). OcHoBHbIE MeT-
ponoruyeckue xapakrepuctuku CHU. OcHoBbl Teopuu norpemHocteil. Kinaccudukanus norpemHocTei.
Cucremarnueckue U ciiy4aiHble MOrPEeNIHOCTH, UX 0COOEHHOCTH.

ITpaBuiia cymmupoBanus norpemHoctel. [IpaBuiia npencrasienns pe3ynbrara U3MEpEeHusl.

O0paboTka pe3ynbTaToB NPSMbIX OJHOKpPAaTHBIX u3MepeHud. HopMupoBaHue oCHOBHOM U J1OTIOJI-
HUTENBbHOM norpemnocreit CH.

O0paboTka pe3ybTaTOB MHOTOKPATHBIX PaBHOTOYHBIX M3MepeHui. MnenTudukanus 3akoHa pac-
npezeneHus OonbITHBIX AaHHbIX. Kpurtepuit Ilupcona. Ycrpanenue npomaxoB. OOpaboTka pe3ynbTaroB
KOCBEHHBIX U3MEPEHUM.

OO600111eHHbIE CTPYKTYPHBIE CXEMbl U3MEPUTEIbHBIX MPUOOPOB. IIpuHIMIIEI TOCTpOEHUs 1H(pO-
BbIx CH.

OJNEKTPUUYECKUE U3MEPEHUS: METOIbl U CPEICTBA U3MEPEHUS HANPSDKEHUS, TOKA U MOIIHOCTH; U3-
MEpEeHHE MapaMeTpoB LIeNe; ucciaeaoBaHue (GopMbl CUTHANIOB; OCHMILIOrpapuuecKue n3MepeHusl; u3Me-
pEeHHE YaCTOThl, UHTEPBAJIOB BPeMEHH U (ha30BOT0 CIIBUTA.

Curnansl usmeputenbHON nHpopmanuu. Macirabupytomniie npeodpasosarenu. M3mepurenbHbie
npeoOpa3oBaTea pa3IuYHbIX THIOB. JaTunKky pa3nuyHbIX (PU3NYECKUX BEINYHH.

14.1.5. Bonnpocbl Ha caMONOATOTOBKY
Knaccudukanum BUIOB U3MEPEHUH, METOAOB U3MEPEHUN, CPEACTB U3MEPEHUN U UX XapaKTepHu-
CTHK, norpemHocteil. CuctemMarnueckue, ciaydaiHble, rpyOble MOTPEUIHOCTH. 3aKOHbI paclpeeeHusl.
ToueuHsle, JTOBEpUTEIbHBIE, KBAHTWIbHBIC, UHTEPBAJIBbHBIC OLICHKU. [IpsMble OJHOKpATHBIE, INpsSMbIE
MHOTOKpAaTHbIE PABHOTOYHBIE, KOCBEHHbIE M3MepeHus. [IpaBuna cymmupoBaHMs NOrpemHocTed, Buabl
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AUII/ITATI. Mukponporneccopuabie CH. O000MEHHBIE CTPYKTYPHBIE CXEMBI M3MEPHUTEIBHBIX MMPUOOPOB
MPSIMOTO U KOMIIEHCAIIMOHHOTO TIpeoOpazoBaHus. MeTonbl n3MepeHus HanpsHKEHUs], CHITBI TOKa, MOIITHO-
CTH, TIapaMeTPOB LieTel, (pa30BOTr0 CIABUTA, YACTOTHI CUTHAJIOB, BPEMEHHBIX MHTEpBaJIOB. [latunku dusu-

YCCKHUX BCINYHH.

14.1.6. Tembl 1aGopaTopHbIX padoT
H3mepeHne conpoOTUBIECHUN HA TIOCTOSHHOM TOKE.
[TpumeHeHune 31eKTPOHHOrO ocuusIIorpada A ucciaeJoBaHus MEKTPUUECKUX CUTHATIOB.
N3y4yeHue MeTo0B U3MEPEHUS PEAKTUBHBIX [IaPAMETPOB NIEKTPUUECKUX LIETIEH.

3amuTa ot4eToB. [lonBenenue UToros.

14.2. Tpeﬁona}mﬂ K OIICHOYHBIM MaTepua/jdam AJsd Jul ¢ OrpaHUYCHHBIMUA BO3MOKHOCTSIMHA 3/10PO-

Bbid U HHBAJIN/10B

I[JISI JijuI ¢ OrpaHNM4YCHHBIMH BO3MOXXHOCTAMU 340POBbA U MHBAJIMAOB MPEAYCMOTPCHBI JOIMOJIHU -
TCJIBHBIC OLICHOYHBIC MaTCpHaJibl, ICPCUCHb KOTOPBIX YKa3aH B Ta6J'II/II_[e 14.
Ta6JII/H_[a 14 — I[OHOJIHI/ITGJIBHBIG Marcpualibl OUCHUBAHUA IJIA JIMI[ C OTpaHUYCHHBIMHU BO3MOKHOCTAMU

310pPOBbA U UHBAJIMJIOB

Kareropuu o6yuato-
HIMXCS

BubI JONOTHUATENBHBIX OIEHOUHBIX
MarepuaioB

@DOpMbI KOHTPOJISL U OLIEHKHU pe3yibTa-
TOB 00y4€HHUS

C HapylIeHHSIMH CITy-
xa

TecTbl, MUCEMEHHBIC CAMOCTOSTEIIBHBIC
paboTHI, BOTIPOCHI K 3a4€Ty, KOHTPOIIb-
HBIC pabOTHI

[IpenMy111€CTBEHHO TMCBMEHHAs MIPO-
BEpKa

C HapyleHHusIMU 3pe-
HUA

CobecemoBaHne 10 BOTIPOCAM K 3a4eTy,
OIPOC 0 TEPMHHAM

[Ipenmy1iecTBEHHO YCTHAsI MPOBEPKa
(MHIMBUAYATIBHO)

C HapyuieHus MU
OIIOPHO-IBUTaTEIHHO-
ro anmapara

Perienue qucTaHIIMOHHBIX TECTOB,
KOHTPOJIbHBIE Pa0OTHI, MUCbMEHHBIE
CaMOCTOSITeNIbHbIE pabOThI, BOIIPOCHI K
3a4eTy

HpeI/IMYH_[eCTBCHHO JUCTaHIIMOHHbIMUA
METOoJaMM

C orpaHUYEHUSIMH T10
00LLIEMETUIIMHCKHAM
MOKA3aHUSIM

TecTsl, TUCEMEHHBIE CAMOCTOATEIIBHBIE
paboThI, BOMPOCHI K 3a4€TY, KOHTPOJIb-
HbI€ pabOThI, YCTHBIE OTBETHI

[Tpenmy1ecTBEHHO MTPOBEpKa METO/1A-
MH UCXOJISl U3 COCTOSTHHS 00y4aroIero-
Csl HA MOMEHT ITPOBEPKH

14.3. MeToguuyeckne peKOMEHAAUMHU M0 OLEHOYHBIM MATEPHAJIAM JJIS JIMI C OTPAHUYEHHBIMU BO3-
MOKHOCTSIMH 310POBbSI U HHBAJHUI0B

Jns nun ¢ orpaHMYEHHBIMU BO3MOXKHOCTSIMHU 37I0POBbSI M1 MHBAJIHMJIOB IPEIyCMaTpUBAETCSA J10-
cTynHas (hopma MpeaoCcTaBICHUs 3aJaHUH OLIEHOUHBIX CPEJICTB, @ UMEHHO:

- B IeyatHou (opwme;

- B IIeyaTHOW (hopMe ¢ YBEIHMUEHHBIM MIPUPTOM;

- B (hopMe AIIEeKTPOHHOTO IOKYMEHTa;

- METOJIOM YTEHUS ACCUCTEHTOM 3a/IaHUS BCIYX;

- MpeIOCTaBJICHNE 3aJJaHusl C UCIIOIBb30BAaHUEM CYypIOTIEPEBOA.

Jlunam ¢ OrpaHWYeHHBIMH BO3MOKHOCTSIMU 3JI0POBbSI M MHBAJIHMJAM YBEJIHMYUBAECTCS BpeMs Ha
MOJITOTOBKY OTBETOB Ha KOHTPOJIbHBIE BOMPOCHL. [yt Takux 0Oydaromuxcs NpeaycMaTpruBaeTcs T0CTyII -
Hast popMa MpeoCTaBIeHHUs OTBETOB Ha 3a/1aHUs, & UMEHHO:

- NMMCbMEHHO Ha Oymare;

- HabOp OTBETOB Ha KOMITBIOTEPE;

- HabOp OTBETOB C UCHOJIB30BAHUEM YCIIYT aCCUCTEHTA,

- IIPECTaBICHNUE OTBETOB YCTHO.

[Tpouenypa oneHUBaHUS Pe3yabTaTOB OOYUYEHUS JIUI] C OTPAaHUYEHHBIMU BO3MOXXHOCTSIMU 3710PO-
Bbsl M1 MHBAJIMJOB IO JUCLUIUIMHE MpelycMaTpuBaeT MpeaocTaBieHue nupopmanuu B GopMax, aJaanTH -
POBAHHBIX K OTPAaHUYEHHUSM UX 3I0POBbS U BOCIPUATHUS HHPOPMALIIH:

JI1s1 i1 ¢ HApyIIeHUSIMM 3PeHust:

- B (hopMe AIIEKTPOHHOTO IOKYMEHTa;

- B IIeYaTHOW (hopMe YBEIIMUEHHBIM HIPUPTOM.
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JI1s1 M1 ¢ HApYIIEHUSIMH CJIyXa:

— B (hOpME DNIEKTPOHHOTO JIOKYMEHTA;

- B ITevaTHoOU opme.

JIJ1s1 JIM1 ¢ HAPYLIEHHSIMH OTIOPHO-ABHIaTeJILHOTO anmapara:

- B (hopMe AIIEKTPOHHOTO IOKYMEHTA;

- B Ie4aTHou (opme.

[Tpu HEOOXOMUMOCTH ISt JIUIL C OTPAHMYEHHBIMH BO3MOXKHOCTSIMH 3/I0POBbsI H HHBAJIUIOB TIPOIIE -
Jypa OLCHUBAHMS PE3yJIBTaTOB O0yUCHHSI MOJKET IPOBOIUTHCS B HECKOJIBKO TAIlOB.
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